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^1020030019257 %:^ <*kA- 2003/7/1 

nflsel^ ^ «^ 6. (a) ofls^ ^ofl X-]^ tiHEi« ^Tfl ^ (b) 

oflS.El ^ofl tfAl 7}<$*}±r ^741# -S-71 (b) ^31^ #7l 3)0^ =-# ^ # 

^ N # nflp>T=f *V»i^ a o v 7 ] c-flolEil- nflS-Sl ^1 7l«a*>^ ^3-8: 

^-S- ^rf. ^-71 (b) #31^ #7l CflolEi * ^tg^ uflu^ ^ 

^"71 dlolEil- DJlSE] ^ofl cfA] 7l^*>^ ^ ^ # 

^°fl # *fl2.E^ ^ ^ ^5}- nflSEl «]^^ ^S.e]°] # 

9X^. Stb -§--§- nj-ej- # ^ll-S-El lE^- b|| 

£ 4 
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1020030019257 %^ 2003/7/1 

( 

^ ^lfi.^ ^^5] ^^{Phase-change memory device capable of being 

operated in both non-volatile memory and volatile memory and method thereof} 

£ 1-Br ^2.2^ ^£0) ^.g. u^ifl^. £^o]c}. 
£. 5^r 2 4£] ii^f -g^fe 5)S.£olrf. 

51 6£r £ 4ofl 7flA]^ # £3^ DflS-E] ii^Rr BfolTg3E6]cf. 
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5 v - 1020030019257 ^^>: 2003/7/1 

<8> # ^ (Phase-Change Random Access memory : PRAMHl ^ 

<9> # ^ ^2.e](PRAM)^ #^ £3 ^7]^ ^*J-ol 

chalcogenide e}^ °1 -§-*r^ ^>^cf. # o]7|-sl^ ^fl-s) 

<io> £ 1^ # ^s}- uflS.^ #Ef|<4 :&7fl«- M-Bhfl^- £^o]rf. 

<H> £ 1# #S^>^ , ^ ^» ^ Al^> ^oj- s£ ^ n|-O.S *l7 r *M # 

^s}- ^ ^ ^(melting temperature) 610£)?M * ^z}- 

^ *|3M e a] (amorphous) ^(el^ #3))7> ^4. 

(crystallization temperature) (^r 450^)3. ^ ns ^tt *r^7> 7] & # ^ 

3- ^ ^(crystalline) #31(4! #31)7} ^cf. 

<13> # #^ ol-g-^ # nil S. e|( PRAM )^ 7l-&^ AS «1 ^ ^ ^5-^5. 

9X^. ^]2.H]ft ^^<?] ^(DRAM)^ ^ tflo]E| ^(data 

retention)!- fl^r 3 (refresh) ^ ofls.e]# <^M 
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"f0200300 19257 %^ 2003/7/1 

<14> i*S.E]3.>H3 ^ ^, -fr*l(data retention)* #7fl §>7] ^i*lH 

^ ^ v #^^1 &|^(Reset) ^%Vs]- ^}(Set) v}7} 

<=>} ti l^r ^SflaJSl # €3* ^lS.^ -t(cell) ^1 *rer cfeuf- iL-f- ^°1H 
^ tifl <H1 

<15> -g- 7^ ti]^ ^1^1 ^ ^.(sensing margin)* ^1^1, wI^IHe! v\]s_z\ ( n0 n volat i le 

memory)^ 7>^o> ^- x^]o)^\ -f}-*l(data retention)^ ^U^r #7fl tr 1 }. ^> ^ 

5}- ^}S.^7\ °}$)- ^ €• «1# #7] ^ mA tflcq e #ir» # ^Sr ^SL 

<ie> Chalcogenide ^-^^ # ^(nucleus) ^ ^ 

-^(growth) ^ItHM^ £^ °l-§-*Rr cflAl «q tgjg nfl^u|^u> ol-g-sr>c^ £ e) ^ 
^ ^ #Efl A^l^ ^ wflcq x-l-Sj- till- <£.g- ^ 3H-£ &*fl7 r 

£4- <>H^ # ^Sf *B}^Hfr ^IfrTr ^ UA ^1 ^aJ i£f a 

<17> cj-nl djolEi -fM(data retention) ^<>1 #4^1- JL °] 

^(nucleus) ^-«fls]^ ^(reading disturb)^ 

<is> al-eH, HH^* i^l-71 ifl^M DRAM ^l^^f HHEi ^ t| 7l°g# sfl 

^JL ^71^ o.s. (refresh)* # *HS-BH ^ # ^s)- ^ 

f^^l^m 7 r ^ 
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1020030019257 ^ <Q*}: 2003/7/1 

<19> S t^o] ol^-ji^>fe JiMl^r # ^S|- ^]JS.e) nfl£E)5q- ^ 

<21> #7] 7]^3 ^s]-7l ^ 1 ^AH)ofl u\- S. ^ ^ xi\}S.^ 

2) ^ (a) *\}3.Z) *\)o}B\m ^-#*Kr ^ (b) <#7] 4| 

<22> ^-7] (b) #3]Tr ^71 c^o]b1 =-# *2 ^ ^o] N # nflp>cf fV^^ # 

71 z\)o]Bl^r v]}5Lz} <£o\] t±X\ 7l<y*Rf ^<L3. #7l (b) #3)^ #7l c-fl 

^ ^r*S€ nflol-tf ^ dlolEi# uflS.^ iHl t\-X\ 7 ]<$*} 

<23> ^v 7 i # Dfls.^^ Hl^|^(non volatile) 5E^ $\ ^ (volat i le) ^ 

7l°g ^lfiH]S ^-^T^ iE^r #7} 

s. ^^£)7l 7l<y ^i^cf ^ 7l<y 3^ "libels. 

3* ^8-2-3. 
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-1620030019257 #^ ^7}: 2003/7/1 

<24> #7] (b) #7]lfe -*7l £-Efl°l ufls.el iHl 71^^ <^ 

^*8sM oflS-Bl ^ (refresh) ^-§- f^S 



<25> >jj-7l 7l^^ 4^1- ^<5}7] ^tb ^3 ^1 2 ^*HH 4€- # ^Sr ^2-3 

^ ^ «o V ^, # ^)2-^« «1$|*£M3 ^A^jT^ H~ 3 ^ ^2.S| 

S. ^ofl 5^*1, fllg-^ ^2.^5. ^M^fe 3-?-, ElHEi!- ^ 

^# € cflolEl* -g-efl ^^^^ "flS^ tfA] 7l«g*H >t<q cflolBl# -fr 

*l*f^r 3* ^-2.5. *lcf. 

<26> ^71 # pfljZ.e)fe. Tj-f gjo^ 7 ]oj ^ = 7}. H] ^ 

°1 *fl*fi} °fl^i n^^M- ^T-71 nflolE^ £-£ ^-aj-ol 

<27> cf^ 71^^ ^*>7l ^ £ 1 ^AHH 4^ ^ ^ ^2. 

el #*l^r "flS-Bl <^H 7l°g *)H^, , #5.^ <y#<3 ef<y * 3^ 
« # ^wl*14. 

<28> oflS-E] oieflol ^j=e}-<y 4 Hlse}^ ^Hl 4^^) # £3)- pfl.Ee) 
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/U'0'20030019257 °^}- 2003/7/1 

7fl *IH *\S.<*\] -g-^H 3H3« #7l # €3- 1^1 cf^l 7l<g^r 

<29> ^^fe #7l pflS-Sl <Heflol Mofl^ f^S}^ HH^* ^*>J1 ^ A] A] 

J^l -§-W^ #7l tflolEil- ^.^ SfO]O.S <y#^ 2} 

<?]^ #7l S.^ <^#^ o.^«. Ei # 7 j ci]o]Eil- ^A)^ i^sL #3*}^ #7l 7fl 

<30> ii^-b ^ 5.JE.CH1 #71 ^ £Jff. *J #71 ^ ^s. ^ ^ 

5^1^14. 

<3i> #7l 7l<y ^H^xr ^K^fl^l »H B^fl^l^Ei#, «M *)H H^^l^-i-, ^1 1 

^ *fl 2 7fl 7l«g *IH B^^l^ff ^Hl^. *fl<H H^^i&l-i-^: #7l CflolE-l Aljr 

6fl -g-#*H #71 e)35 wlH£}^# ^^TlM- ^*VtK 

<32> tiVAl >flol H^^l^Ei#^ #7l tflolE^ A]^o]l -g-^*}^ # 7 ] S] ^ *iff-<4 ti> 

3 W1H51-'?]* ^m^>7ll4 ^K^t}. 1 7.fl 7l<a *lH H^^l^Ei^ #71 711 7l«g Tfl 

<H ^l^oll -g-^}^ #71 <g#^ 5}°J f ^11 1 #3LH #71 
H€*1^3#3 711 ol« ^^^>7lM- x>^tbcf. 

<33> *fl 2 T-fl 7l«g B^l^fe #71 711 7l<y #^1 -§-#*H #?1 

<y#^ el-<y ^ Til 2 el-°14 #7l m^l^E-l-i;^ 711 °1H€- <a^*> 

7^- ^KH^. 
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1020030019257 #^ Q*}'- 2003/7/1 

<34> # 7 ] tfl-g-s)^- ylB^-y^- ulH^ol^l ^"71 # ^ 

a| ^ofl t^h} cflolE-11- ^*Kn. ^ ^ ^IJloll -§-#*M ^71 Si 

^#3 B^ilS # 7 j t-llojEil- ^7fl^ A^ti ^Jf## ^tiltVt^-. 

<35> -AV7I A i ^^-¥-1- 431^ z\3-, x\] 1 ^ S^fl^l^Ei ^ ^ 2 ^ 

<36> *)1 1 ^ B^^E^ tfl-g-S}^ #7l 1^ ^Jli -§-#«H ^-71 

# 7 ] ^ill- #7l Si <y#<3 e^o] ^ ^1 2 Si 

<37> ^1 2 B^I^Itt Cfl^-S)^ ^71 1^ ^Bfl Al^ofl -§-#<5H # 7 ] ^fli oflH 

:£)s°1H #^s|^ ^ 0 >7l tiV^I w]B&)-<y ^HL-I- ^"71 Si °,jf ^ f ^ 1 Si 0 J 

<38> ^-71 ^71 #S^ <^#^ Z}9l£r ±-^2) ^ ^JELefli 

<39> ^-71 dfc.^^- ^"71 ^"^Sf Bfl.E.a) ^17> tJllS-e) 2.JELS -g^S}^ # 

71 e^J #-ff- ^ ^"71 ^ #-f!-« ^ e|1S ^7) v\]5LZ) ^*]7\ «1 

oflae] ^7} ^ff- ^ ^-71 3! elllSs 

4. 
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1020030019257 #^ ^7}: 2003/7/1 

<40> ii^H Jl ^ #3«Hr ^ 3 

Xl 1 ^ XH^f ^ Xl 2 ^fl- XH^-« ^tij^cf. »1 i ^o^^ ^-7] # 

igS*- nfl a. si #*l7> nfl£El S.H.3. xl 1 ^ XH ^ls<^l -g-^H # 

71 7"! ^-ff-* #7l #3^, #7l #i£s]- T^el ^7l- 

^ oflS. ^ S.— -5L -§^£l^ #7l Xl 1 *]ff- XH Al^ofl -g-^H #71 JO. ^fH&^l 
#7l 

<4l> Xl 2 ^ff- XW^Rr #7} # &5\- XlS-E} #*l7f XlS-Bl ^£1^ 

Xl 2 #ff- XH *\3L<*\] -g-^H #7l *\ #^H^ ^^"« #?1 ^ 3^5.^ #^JE1, 

#7l # *\)5iz\ #*l7> Xl5.el 2.JEL5. -^^£]^ #7l XI 2 XH 41 

5L°fl -§-W^ #7l Jl #7l $ ^^-S.^ #^t!-rf. 

<42> #7l Xl 1 #ff- XH^Mfr #7l Xl 1 ^Hl<H #3l^ Xl 2 -g-^H € £r 

£l<X #7l Ji #^£1 #7l e]^ #3sRt xl l 3^ ^l^H Ji^l^ 

3 ^ #7l Xl 1 ^ $}o] A]io] ^ ! efl^ofl -g-^H € £r £l<X #71 7-1 #^3] 
^# #71 E]^ ^5.^ #^Kr Xl 2 ^ Xl<X H€7l>lEi» ^tilfVcf. 

<43> #71 Xl 2 ^ XH^fe- #71 XI 2 XH 41 :M XI 2 ell^ofl -§-^>o^ ^ 

£H #71 Jl #fH^ #71 ^1 #5^}^ ^ 3 ^ e^^I^e-1 

^ #71 XI 2 #-ff- XH XI 1 -g"#*H ^ £)<X #7l 7-1 *lff^£l 

#71 ^ ^ff-^i #^*Rr XI 4 ^i^- XH ^«l*Vcf. 

<44> a o V 7 ] ^ 7 )ol A]^^ ^- 7 1 i^S). c,]^ #^7f nfl2.El 2.^5. 

#71 XI 1 ^ XI 2 XI 7l<y XH H^^^Eil-^ ^ ^ A]7lJl, #7l # ^Sj- XI 2- 
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3] ^17> Hlfl^ iflS. e| ££5. ^3-3 ^ *fl 1 ^ *fl 2 *fl 7^ 

°flS5l oleflo] 71 ^H«., e><y *j ^ 

<47> 71^ *1H^ HH^ AIS, ^ 31^ ^Jl, ^ ^ ^ -§-#*H 

-S-71 nflse] <H3H ^ # ^sel 1H1 3HtH« 7l<y*>ji, 7fl 7l<y *1H 

<48> ^^Rr #7] nH5.£) ol^ol "ofl^ C-ll ol Ei 1- #-S-S>JI AjEfl A] 

^71 ^€ c-flolEil- 5.^ ^-71 711 7l<a *H 

<49> <y#^ E}ol^ #7l <^#^ 2^ °-5.-^Ei ^7l C-ll °1 ^ « ^T^l^H ^1 

#^^-4. ^ dti^ ^ ss*l| 4^ ^7] e|^ ^ ^ ^71 ^ ^ 
<so> ^-71 nll-^sl^ til H 51- o] 4 tilH5f°J^l ^"71 ^ ^sj- ofls. 

El ^oll 7-1^ cflolEl# ^-tl^H ^^fJl ^ ^ *\ZL°\) -g-#*H <#7) 5.^ 

e}«?l^.S ^>7l dlolEi* ^<5Kr ^711^ A^jti. ?i^JfS.^- ^til^Cf. 
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1020030019257 #^ 2003/7/1 

<£H. slS, Xl 1 ^ B^^l^Ei ^ Xl 2 H31*l^Bi# n^l^h 

<52> Xl 1 H^l^fe cfl-§-S|^ ^"71 ^ ^IS^il -g^^H ^>7l ^fli <*H. 

sl^H #^5^ ^"71 tilHef^ ^-71 3.^ <y#^ efo] # Xl 2 S^g 

<53> Xl 2 ^ H^l^B] tfl-§-£|^- ^-71 -^Hfl Al^o^l -g-^}-Cr| ^-71 431^ «g = 

#3 e}-<yoii ##*>7iM- *>^tK 

<54> # 7 } 7 ]og 4^7fl^l XH B^l^B-l^, til*} XH B^^l^Bil-, Xl 1 

^ Xl 2 Xl 71 °g XH B^^l^Bl-i-^- ^tiltVcl-. XH H^^l^-i:^- ^7} $\o)t] a]3: 
ofl -g-^H ^"71 e]^! tilH^^l* <a^^i4 ^tbcf. 

<55> XH H^^l^Eil;-g- #7] av^i cflolE^ a]^<H1 -g-^-^H #7l i« #ff-S+ Hi 

*i tilBB)- 0 J-g- ^l^tf ^^4. *fl l ^ 7l<y XH H^l^Tr ^7} 7% 7)<% Xl 
<X >0^ofl -§-^><^ ^>7l ^^5] tfl-§-£]^ ^ ^5. SlS-Ofl^ #^5l^ ^-71 ti>^ til 
H^KI #7] til^i XH H^^liEil"^ TflolBS. °!7l-<5}-7ii-f ^K^t}. 

<56> XI 2 X] 7]<$ XH H^l^fe >y-7l Xl 7]<Q XI °] ^IJlofl -§-^><^ #7l 

^ cfl-s-sl^ -ffli S\£-0\}*\ ^>7l tilHBl-tl ^iL» ^ V 7l XH H^M^E} 

#3 XHBS «y7>*>7m ^^cf. 
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<57> ^4 -g^l-o] ol^ ^ a. ^igcq ^ AH ] ^5]^ 

^«-*| o}^} 7 ) ^*fl^^ a. -^Al^l- 6)]X\*}±; %™ ^ S^ofl 

7l^fl€ ^-g-i: *14. 
<58> o]§> ( ti]-^*}- ^Al^l- ^^-O.^ > ^. i£ 

^ A 5L^) ^^tt ^*fl« M-Ef-flnf. 

<59> £ 2^r # ^lSSl^ 7}<£ ^-A ^ A d^^}7] ^ 2\3.^o)t±. 

<60> $)e e}-o](WLiHl ifi B^^l^E-l(PTRil)^ 71MB7} ^^5]J1, 4 B^l^l 

(PTRil)^ =efl<?14 h)b eKl(BL) Aj-ojoll a o v ^SJ- #^(PCELLil)ol SEt 

tiV^ tilH B}-<ei(/BL) ^Hl igs}. #^(PCELLi2)ol <?!^^^. 

<61> AV ^ DflS&|(200)^ 3)o"|Ei«- 7l^*Rr 7l<y cfl^flAi -g^tf. JflH 2} 

°l(WLiH <y°lH^ 7>^t>rf. #^-(ISET)» a]H (BL)-b}- *1H 

sf^C/BD^l ^sj- -§-^(PCELLil, PCELLi2) ^ ^ H^^I^eKPTRI, PTRi2)S 

^KJ-t}-. ^! €^-(ISET)^ £ 1<^ ^4 ^o] ^ 7^J-ol ^ ^ 

^(crystalline) -MS. <£3Mz] ^ #^r°]i}. 
<62> ^ H^iEi-i-CPTRil, PTRi2)°l ^H. B^o](WLi)^ ^*1H ^ ^ oio ££ 

3! ^^-(ISET)^ # ^s)- #^(PCELLil ( PCELLi2)*# -f-^H Ziej-^JE.^ * = 7fl ^cf 
. ZL^Jil ^> ^Sj- l-^CPCELLil, PCELLi2)#^r $ ^fKlSETHl ^ ^ 
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4020030019257 #^ ^^>: 2003/7/1 

<63> t-)HEi ^ls(D) ^ #*1 4!Jl(/D)» *H H^fl^l^EKCTR) ^ #*1 *1H B 

^fl^l^EK/CTR)S ^V^cf. cflo]Bl A]1(D)^ i£S* ofl2.el(200)^l HH^l- 

^oj H^l^CCTR)^ HSfl^l^EK/CTR)^ ^ ^H. ^4. 

<64> zle^ ^(IRESET)^ ^loi H^fl^liBl(CTR)» -g-^H #3l 5+°l(/BL) 

ofl o^sl # #sj- #^(PCELLi2)S Jl-E-^. ^(IRESET)^ £ H^i 

# #^-g: 7-1*j-ol 3. ti] (amorphous) ^^M^ ^ ^ ^^-^cf . 
n^-eM # tiisj- #^(PCELLi2)^r el ^5 ^^-(IRESET)^l *I1M e *1^ #3)3. 

<65> tiV^l til e ej-tl(/BL)3|- $| = e)-<y(WLi) 7s>ol ofl <^^^l # wis]- #^(PCELLi2)^r *\ 

■qo] 3. u]^^ ^-Eflo]ji ( win er^CBL)^ $|j= &Kl(WLi) a>°H # ^ 

#^(PCELLil)£- ^^H^f. # #S)- fflS-eK 200)011*1^ ^ # 

<66> aVtfls # #S}- *H2.el(200H t-flojEi 0 * 7l<y*}Bl^ «V*1 tilH Sr^K/BL)^ 

= 5}^(WLi) *}o]o\] # -§-^(PCELLi2)£r 7^o] ^ ^ ^-Efls. Jl, 

alH el-^CBL)^- -$J= e^CWLi) *}°]«\] <£^Q # ^Sr #^(PCELLil)^r 7^%Vo] ^ til 

<6?> ol^l- ^-ol # ^^j. ulls.el(200)^ ^^H^ (DRAM) ^1- ^ «1H E|-<el(BL)°11 

# ti]E eV<?l(/BL)^ # #s)- ^« *1H*H 31 
7^v*V^f. ^r, wlH 5K1(BL):4 win 5}o](/BL)^-S ^€ win sl-o] 

(BL. /BL)ol ^1-ul-sl c-flolE^* 7^^- ^ &t}. 
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<68> DflolB] 1^; A o V ^ 5^(200)^1 ^Bfl7> #Efl6fl 

3£r ^ «1B ^^1(/BL)4 $|J= H^CWLi) <£^_& # 1- 

^(PCELLi2)^- *H Vo l *te 4^ «1H «K1(BL)3|- ^ ^^(WLi) ^H°fl <2 

^ A o v ^ #^(PCELLil)^: €■ #eJ|«?1 HHeI 1 o] # 

<69> # ^g). ^1^^(200)^1 7l^^ =-#*>fe -^*H1 tfl«fl>H -g^t}. 

<?o> a}-*} u]b sKl(/BL)4 ^ ef^I(WLi) *}°}«\} <£^.& # £3- l-^CPCELI^)^ *i 
€■ wl^^ -tfBflolji, tils el-^l(BL)4 fls. Bl-ol(WLi) ^}°H # ^Sl- 

^(PCELLil)£- *Rl-ol ^ ^-Eflsl-ji 7f^tb^. ^r, HH^I 1 oi tfHfleJ- 

31 7>^th4. 

<7i> wlB e}<?l(BL)4 HV^ «1B B^C/BL) <LSL #ff-«- °l7}^4. «*l7>£ 

«1B ^(BL)4 w]B ^(/BD-i- *scf7> # ifis^- #^(PCELLil, 

PCELLi2)5. ^5-1 Ir^cf. 
<72> a}*} «1H eKK/BLH # ^sj. (pCELLi2)^ ^*ol wje B)-<y(BLH 

# €3* #^(PCELLil)^ ^^cf «1B &KKBLH1 # €^ # 

^(PCELLil)S. cl <#<>1 #^7> 

<73> 4^1, WIS e}-°I(/BL)iL^El ^ °»H(S/A)S ^7>i)^ &^-<2\ <#o] *] 

H e^o](BL)^^-E^ ^ ^H(S/A)S. ^7>sl^ <£j±tf ^-g- ^Jojcf. aj]^ 

°^H(S/A)^ ^ «1H ^(/BL)^ alH e^(BL).<l^fE| *]7}£l^r #*1 

*H ^ o l^7> i <y*i o 
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<74> ^r, w]H e}t!(/BL) o«H(S/A).S. o]7>£]^ <#o] t^B SJ- 

^l(BL)-2-S.^-E-l -ffli <g = (S/A)S <=]7>s]^ ^o.^ 31 o] B\ lo] v\)3-z\ ^ 

oil ^^ol oi^ tiVcfls. al^i w]B ^(/BD-^.S.-f-B^ 411^ ^ = (S/A)S. <?]7> 

3^ 3^ ^ol w]h 5}o](BL)^-5L-^Hi ^ <S£(S/A)S ^7^^ <#iLnf ^ 

^ 0^1 "\}5L^ oi-, ^ojcf. 

<75> 515.(210, 220)^ «1H sKl(BL) ^ wlB e>o](/BL)^-5. <?l7>5l^ # 

<76> o]<q- ^ ^sj-ofl o^a} Cflo]E|7> 7) <y 5] 71 14 ^#3^ # £3- ^12-^(200)^ <U 

^l2.e]olcf. ^ cfl o] E| # 7l<ys>^ *1 31*1*1 #0.5.3. 

(DRAM)4 el^eflA] -g-^-oi ^A^l &tf. zLSiq- ^> €SJ- oflS-Sl (200)<H1 HH^l* 

7l°g^ ^-f #3 ifi7} nfl-f fit}. 
<77> nJ-eH, £ ^^H^ ^o]El s-^ X\ c^CDRAMHH*^ HH^» 7fl 7l<y^>Jl 

^7} ^SLS, si Hefl^l (refresh) ^ -tf °llSsl# ^-§-*Hr 

<78> £ 3^ -g- ^^1 ^^HHl nj-^. # ^5} ^aslSl ^ « 0 >^# -M*rfe- 

^VHolcf. 

<79> £ 3^ ^2^, £ ^*HH n}-^ # ^ v\]s.^9] -§-*J- ^(300)^ 

S. Si ^o\] 7-1^ r-flo)Ei!- ^#*Rr 310 #7fl ^ ^71 c-flojEil- 51-^-S. 

320 #311- ^al^c}-. 
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<80> SL%.& tl]olEl« PflS.^ ^6fl cfA] 7l^§>7l 31 *1H 7] <9 ^ t!" S]S7f £ 1 

o] Aj- ^3.5} (200)^1 S)^.ofl ^7>£Ho) 

<8i> £ 4^ *1*HH ^ ^ ^SJ- DflH-Bl M-Bl-vfl^ 

<82> £ 41- ^- ^X\c^}6\] nf^- # ^5.^1 ^1(400)^ <H 

eflo] 1-^(410), 7l<y *lH«-(420), #^-(430), <^#^ ^(GIO, /GIO), S€ 

s^CLIO, /LI0) ^ ^i^- 4i^(440)# ^wltb^K 
<83> ol^> ; £ 3 ^ £ 41- ^*HH1 4€- # ^s)- ^*}- 

^ ^ # *fls.2j ^^€4. 

<84> tf|^) f Bfljisl s£6\) C-flolE^- S-^*V4.(310 #31) nfls-el -is^e] cflol^ 

♦ ^#*Hr ^*b8r £ 24H ^-<a*>cf. 
<85> nfls.^ o^o] «.s.( 410 )o. ^c^.o] (WLlj ^ ~ WLn) -4 flB^ #(BL1,/BL1, 

BL2./BL2 - BLm,/BLm)°fl ^Hr^ # *H_E.5l ^ T*]&x*. 

<86> 7loj ^j|o^«.(420)fe- cJH^ a]Jl(D), til^i cflolB] ^(/D), 335 3HKIRESET) 

^ ^(ISETH -g^H ^lS-el <>HH #^(410) iflJfs] # pflss] ^1 Dflol 

Ei» 7}«g*>ui, *fl 71 <y *1H ^Jl(RWCTRLH HM^* # ^2-^1 

<87> tflolEi# 71 <g <5}^- -g-^ £ 2<HM ^£ 

<88> ^^«.(43o)^ Dfl £e l o]z])o] 1-^(410)^1 A-] #^5^ C^olEi# ^^>J1 ^ ^ 

^ 41Jl(CD1, CD2 ~ CDmHl -§-#*H ^€ 31 o^!- ^ <y#^ ^(LIO, /LI0)°.3. 
31^(430)^ 4 711 si ^^-tCSTM!, STM2 ~ STMm)# ^lW. 
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<89> A^a. ^^^-(STMl, STM2 ~ STMm)^ cfl-g-s)^ «lH5l-^l(BLl, BL2 ~ BLm)^- ^ «1 

H^^K/BLl, /BL2 - /BLm)<*fl # ^3- cflS.e| HH^I* ^l^H 

f^r^L ^ ^ 4lJl(CDl, CD2 - CDmH -§-#3H S.^. ^#3' ^(LIO, /LI0)A5. 

<90> ^y. €^-^#(STMl, STM2 - STMm) AA^ ^ 3S.CS/A1, S/A2 ~ S/Am) , *fl 

1 ^ B€^l^£i(TTRll, TTR21 - TTRml) ^ *fl 2 B^*l iE] (TTR12, TTR22 - 

TTRm2)# ^1^. ^ S)S.(S/A1, S/A2 - S/Am)^ cfl-§-JE]^ «lHeKl(BLl, BL2 

- BLm)-4 ^ HlHeKl(/BLl, /BL2 ~ /BLmH] ^^L^. 

<9i> *fl 1 H^^liBKTTRH, TTR21 - TTRml )^ tfl-g-sq^- *m ^UKCDl, CD2 

~ CDmH -§-^*H €^ S}3.(S/A1, S/A2 ~ S/AmHH #^5]^ ^iL* 

<92> 2 ^ H3I*l^£l(TTR12, TTR22 ~ TTRm2)-b cfl-§-5]^ zJ;%| *m ^Jl(CD1, CD2 

~ CDmH -g-^SM S)S.(S/A1, S/A2 - S/AmHH wlHs}-^ 

(/BL1, /BL2 ~ /BLm) 3.^ eH^l f 1 ^ 1 2j-Sl(LI0W 

<93> ol^dfl^fe, pflae) cHeflo] ^.s.(4io)oj ^ ! ^ = e)-o](wLl) 

*fl 1 wlmel-^ ^(BLl, /BL1H1 *13Nel 3He1* *V^Jl 7>^tb c f. 
<94> £Ett XI 1 wlH^CBLl)^ # ^ l-^l^l) 0 ! *1*IM €• 

(amorphous) ^ojjL 1 «1H2K1(/BL1W <S^€ # #^(^£^1)^1 

°1 *r£r ^(crystalline) ^r^A^- ^V^tr^f. 
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<95> i tilH^tBLlH # £^ #^(t3l£A])ol x-]%Vo] 

(amorphous) ^^H^l Xl l wlBeJ-<?](/BLl)ofl # ^ #^(ul£Al)o] 

°1 ^ ^(crystalline) #e)H:e..§. Xl 1 wlHBf ^(BLlHH l 
(S/ADS. ^7>s]^ <^o] Xl 1 wlHHr^(/BLl)^l^ Xl l ^ S)S 

(S/ADS. °J7>£1^ o^rf $rf. 

<96> ^o^aj- ^ x tijE^-oKBLD^ ^s. c$j^ t y 0 ] K^}jl Xl 1 til^ ulH5f<y 

(/BLD3 *}fr °<f# S-f efltS a^w. 

<97> *)1 l Afl^ og = ^)S.(S/A1)^ XI 1 ti}HSr < ?l(BLl)^^Ei ^#^1^ ^-°1 31^ 

Sl^Mr Xl 1 ^ tilB2r^l(/BLl)-2.S.-f-Bi ^£1^ eflt^l ^S}JL 

<98> 1 ^3L(CD1)7> -&}o] l]}^£_ <&7}£[d\ Xl 1 ^ (TTRll)2r 

Xl 2 ^ H^^^B](TTR12)7l- H Xl 1 ^li ^5. ^^(S/Al)^Mi f^^H 

^i^-ol ^ <y^^ e^aiO, /LI0)-°3. ^l7>^cf. Xl 1 ^ ^(CDl)^r 

<99> <y#^ eKKGIO, /GI0)£r S.^ 2r^l(LI0, /LI0)AS^-Ei t-lHEil- 

*r4l*H ^lY^ 7fl 71 <y XH -t]Jl(RWCTRLH -S-^>^ oil 7i<a XM^ 

(420)5. ^^tr^r. 

<ioo> <£#^ Sr'y (GIO, /GI0)# Xl 1 <^#3 ^(GIO)^ Xl 1 5^ 

^ ^<?KLI0)iLiM^ jjL-f Efl^^ ^ai^ *)] 2 <^#^ 5r^l(/GI0)^r 

XI 2 5L2| <g#sj e?-<y(/LI0)^-S.^-Ei <5}o) efl^o} ^<y-o. <qj=L S 
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<ioi> s.^ eKl(LIO, /LI0)4 eKKGIO, /GIO)£r c>) 

= 31 i ^1JL(BASH1 ^ ^ € s)^ H^*li£l(SWTRHl 

<102> £ 4^1 ^l^sl <H3H #^-(410)5f ^ ^7fl^ Pfl2.e] ^eflo] 

1- ^-i- ^ ^>m-» #5.^ <a#^ ^o](gio, /GioHm 3M^i# 

#^Rr S€ sf°J^°l 7fl <^^€ ^ 

<103> ^-s. O^cefli ai^(BAS)^ ^ 7 fl^ 2}<?11- ^ 3H^» 7>^1 S.^ 

$#3 efo]^ og # ^ ^<y(GI0, /GI0H ^^tb^. 4^1 

°i = 3l^ ^lSl(BAS)^ HI ol Ei 7f 4=-# 5}^ oflS-E] o] z]] o) ^bh^ ^U^cf. 

<i04> ^l- ^ v\]s.^] #*l(400)fe 3^ /LIO)^ ^#<?H -g- 

S.^. 5+oKGIO, /GI0)o.S. *l^Kr 3^-(450)» ci ^-ti]^- ^ ^cf. ^ 

5] S.(450) ^He^ ^eM^i ¥^ ^7H^1^- 

<105> € cflo]E|» ^Sl-JL, cflojE^ C-flolE^V ^-Efl T^S)^ nfl 

2- Si €^1 i=M 7lSJt!:Cf. (*fl 320 #7)1) 

<106> ^ 7l<g 71 «y *1H^-(420HH 7l^J *lH-^(420)^r ^K^flSl *fl 

^ B^fl^l^Bll-CCTRl, CTR2 ~ CTRm) , *1H H^li&)#(/CTR1, /CTR2 - /CTRm) , 

^ 1 ^ ^12^ 7l<y ^fl <=H H^l^Eil-CRTRl, RTR2)-fi- ?«lt^. 
<io?> ^ H^^l^E^l-CCTRl, CTR2 ~ CTRm)^ HHe] ^(DHl -§-#SH 

(IRESETW alHS(- < a(BLl, BL2 ~ BLm)^r ^^M- x}^^ . *V*1 2fl<H H€*l^# 
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(/CTR1, /CTR2 - /CTRm)-£- c^b) 4lJ:(/D)ofl ^i^-(IRESET)^ 

HlBeKK/BLl, /BL2 - /BLm)* ^^^14 
<ios> Xl 1 7fl 7l<g XH HW^(RTRl)^- Xl XH ^(RWCTRLH -§-1eHH # 

S.^ 2}°J f ^11 1 #SH e}^(GI0)^ XH B^]^#(/CTR1, 

/CTR2 - /CTRm)^ XHH1- ^^TlM- ^*tf. 
<109> xl 2 Xl 7l«y XH B^l^B)(RTR2)fe X) 7l<a Xl °\ ^]Jl(RWCTRL)«ll -§-#3H # 

Si ^<?1 ^ Xl 2 <y#^ ^(/GIO)*)- XH B^l^s-CCTRl, CTR2 ~ 

CTRm)^ XHH# ^^^14 
<no> 7fl 7l«y XH ^l^(RWCTRL)^ # ^Sj- X)H.e) #*1(400)7> XlJe.i£| S.B.S. 

X| 1 ^ Xl 2 Xl 7l«g XH B^fl^iEil-CCTRl, CTR2 ~ CTRm)-i: € £r ^Hjl, 

# ^ «flS.Hl #*1 (400)7} oil 2. e) X] 1 ^ XI 2 Xl 7l<3 X] 

<H B^H^l^Bl-i-CCTRl, CTR2 - CTRm)^- ^ ^TH}. 
<m> 7 fl 7l«a XI «H ^l^(RWCTRL)7l- ^>ol el] «M8sH xl 1 SE^r XI 2 XI 7l <3 XH 

H^l^Eis-CCTRl, CTR2 ~ CTRmH £ £ Xl 1 eKKGI0)£r S^- 

^3 ^"a-* Xl 1 «M XH B^l^EK/cmi)^ XHH3. <y7>^>Jl XI 2 <£ 

#^ e1-^l(/GI0)^r *M #^-8- Xl 1 XH B^l^el (CTRl)£l XHB3. ^7>tV 

<ii2> ojufl xl 1 HlHBl-^CBLl)^ XI 1 HlHe)-^l(/BLl)^l # €^ #^(^l£ 

*))^-& % ^(ISETHl £]*H ^ -fMslJl ^cf. xl 1 XH B^*1^E1 
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(CTRl)fe efl 1 !^ #<£d\] s]*}^ ^ -Q- *\) i av^ B^^l^Bi(/CTRl)^ 

S-f eflt^ £]*H € €4. 

<ii3> zle^ E^ *}^f(IRESET)7 r 1 H^^]iEi(CTRl)» -f-SM *ll 1 «lJ=i£tel 

(BLlH # <£S)- 1-^(^1 ^r^M ^ i tilBej-^KBLlH # 

#^(°15LA])^ ^%V^- 7]-^^ ^(amorphous) ^7} ^t}. 

<114> o]^*! *(| l tilHSl-^CBLl)^ ^1 1 til^i flHHKU/BLlHl # ^ 

<115> =^ CiHEi!- t}A| DflS.e] ^ofl ^SRr ^"71 C-llojEi ^ ^ 

^oj nflp>rf ^ ^Cf. ZLEiM- #71 ^ N 

# ^2]- ^SEl ^1(400)S] ^]£5] ^6|| C-llolE^I- A]-e).^^ ^ ^ ( ^ ^ ^ J£ 

<116> n><^ S.^^ Aj- 7 1 C-flolEiS ^-SflS] TJllS-E] i§ofl 7l °J *fe ^-^M <^ a] # ^O. 

^Mi^- ^IHW^ -g^-g: tq^(DRAM)^ £efl a] (refresh) ^ 

^ ^3 -*MHH ttfS. # v\}3-£\ ^^(non volatile) 

2-3 fl*^ (volatile) ^1-2.^ # ^ ^cf. 

<H7> .s. ^<a] ^aHH t^m. # ^s.e1 #*l7 r 

wlfl^ °HS.^iH -g^S^l 7l<y ^i^rf ^ 7l<y -§^*HI ^ 

$14. 
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<H8> ^ ^^«-(440)^ ^ trfe)- e]^J ^(IRESET) ^ ^ ^ff(ISET)^ # 

^ ^ ^^1^14. ^fl. ^^-(440)^ # ^Sj- nflsej ^*1(400)7} nfl£.Ej ^ 

—5. 3^ #^-(IRESET) ^ ^ ^KISET)* ^ efllSS # #5}- 

400)7} H]fl^ ^-fHlRESET) $ Slfi- 

(ISET)l- fe^r eflte #3^=h 

<H9> £ 5^ £ 4£) ii^f 5)S.£o]cf. 

<120> £ 51- 4^f(440)fe ^ f^*Kr -H 3HH1(510), 

#3*Kf *1 3HHK520), XI 1 ^^-^-(530) ^ XI 2 *W-¥-(540)* 

<121> i ^s. 0^(530)^ # ofls.^ ^-^1(400)7> xjflS.E| -§-3- 

3<3 XI 1 XH 41JUHCS1H1 -§-^><^ ^ ^^-€(520)^ ^-ff- 

(IRESET)^i #^}ji, # ^s}- nflsel (400)7} a]^^ ^5.3 = ^ -g^S]^ 

XI 1 #ff- XH -tiACHCSlW -g-#*M 31 ^^-^(510)^1 ^^-(IRESET)S^ 

<122> 2 XH-?-(540)^ <# ^l5.e) ^1(400)7> fl^ nflfiSl S.JE.S. ^4 

3^ XI 2 ^ XH 4IJl(HCS2H -g-#*M *\ #^Hi(520)^ ^ #ff-(ISET)S 

>H #^<5}JL, -tf ^S}- ifls.el ^1(400)7} ^lfisl S..ELS ^sq'S X| 2 

XH ^]Jl(HCS2H -§-#*H 31 (510)2} $ ^^-(ISET)S-Ai #s^th 

<123> ji #^l(510)£r ^gr iflifi-g- #^ ^ & tt 3HRH31 7-1 *lff-€(520)£r 
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^ SMH Chalcogenide # ^gj- a^oll^ ^(nucleus) ^ ^ 

M# ^ ^(growth) v]]9]^^o) s.- ^s)^- efl^ol o}^ ^ ^ 

o] X^ 0 V till- ^ ^ olo.^ ^olEil- ^-#*Kr -g-*tf7> ^71 nfl-g^lt}. 

^ efllT^ ^ uA ^51^ efl^oicl-. 

<125> ^s- ^^(440)^ 2)5. ^2:1- # ^-*fl3-°-5. ^^tf. ^1 1 ^ *lH^- 

(530)^ ^1 1 ^-fr *1M ^IJL(HCSI)^ 2 efl^cfl -g-^H H ^ sH jt ^^-^(510) 
^ 33! ^^-(IRESET)S^ #^*Hr *)] 1 *}fr- *1H H^^l^Bl(HCTRl) ^ *ll 1 

#ff- *IH ^lJl(HCSl)^ *fl 1 efl ^ofl -§-^H € £ =H *i ^^(520)^1 ^» 3 
3> ^^-(IRESET)^^ 2 ^ afl<H H^^liel(HCTR2)» ^«lt!:^. 

<126> *)1 1 ^fl. *\)o] Al^(HCSl)^ -tf ^S)- ^15-3 ^1(400)71- til^^ ^s.e)^ 

*fl 2 elite ^r^sl^i ^ ^]sel ^1(400)7> 3^ ^laelS-Ai 
^-f *)] 1 elite ^€4. 
<i2?> c^H ^ 1 gqig£. sfoi ell*ioiji ^ 2 efl^ ^.-f ell^oi^. n^uf. *i) 1 eflt 
5.^- eflte, *ll 1 31 elite -S3* ^*Hl7)m *>^K]- 

<128> *j| 1 ^s. ^ Al^(HCSl)7l- «W 211^5. ^MS^HS 2 ^ *1H H^l^t) 

(HCTR2)^ ^ £r £H ^ €^(520)3 ^( I RESEDA #3^. 12] 

-H ^3 (535)^- *ll 1 ^ »H ^1^(HCS1)S1 ell^# s-?- elite ^ 
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*H 1 ^ H^^l^Bi(HCTRl)^ *]7f^-tf. nfef^ xl i #-ff- XH H^fl^l^Ei 

(HCTRl)fe € -2-5. 

<i29> xl 2 Xl^^(540)^r Xl 2 XH ^1Jl(HCS2)£1 Xl 2 efl^l -g-#*H € 

£ £H JL #fH&(510)3l % ^^-(ISET)^i #^*Hr 3 ^ XH B€*l^ 

EKHCTR3) ^ Xl 2 3-ff XH 4l:£(HCS2)Sl Xl 1 -§-^H € ^ s)<H ^ 

^^(520)^ ^ff* # ^(ISET)^i #3*Rr Xl 4 ^ XH H^^iBl(HCTR4)» 

<i30> x] 2 3^ XH ^ls(HCS2)^ XI 1 *l-ft XI <H ^l^(HCSl)^- *f*f7f*lS # ^sf °)1 

S.B] #*1(400)7> n)lSLBlS.>H Xl 2 31^5. # ^sf nflS. 

Hi #*l(400)7f 3iH3 Tiflaeis.^ ^3-€ ^ l ^€4. 

<131> Xl 2 *lff- XH ^1S(HCS2)7} Sfo] i\]*£3. *HjsqiS XI 4 ^-ff XH B^*l^Bl 

(HCTR4)^ € £r 3<H 7-1 ^^(520)^1 ^ 3^(1 SET) 5.7-1 #^*ftf. ^.BlJl o] 

alBl(545)^ XI 2 #ff- XH ^}Jl(HCS2)Sl i^t-fr sfllS S>*Ul?i xl 3 XH 

B^*1^b1(HCTR3)5. °j7ftf4-. *H 3 #ff- XH H€*1^b1 (HCTR3)^ ^ .SLH. 

<i32> ^^(440)21 £ 5*11 51^1 s} ^oil tb^^M -§^t!r 7l^g- *V 

4^ tfo^ sis ^ 5*4. 

<133> £ 6^ £ 4<H1 7flA]^ # i£sf Xl-E.il] ^1(400)^1 ^^hg- ii^Rr Bj.oltgs.olcf-. 

<i34> xl 1 ^|S.efol(WLl)ol %^5fslJI XI 1 wlH2f9j(BLl)^l # i£sf #^o] e) 

^ ^fKlRESETHl ^«fl>H €- 7fX^ fl^ ^Hfl7f Xl 1 wlHefoj. 
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(/BLlH # #^°1 SHKISETW sl«fl>H ^ 7>^1^ ^#3) 

<135> ^1 i ^ ^1J1(CD1)7> SHg5*s)<H *fl 1 wlH^^l(BLl)4 *ll 1 «M 

«1 Betel (/BL1)3 HH^} <3#^ etelCLIO, /LIO)°.3. ^^Jl <y 

#<3 H^-^^-S °1 uj) t| 7l«g ^1<H ^1S(RWCTRL)7> e}^ ^ 

(IRESET)7> ^1 1 alEe|o| (BL1 )o S Sl^sH 4 1 HlBeteUBLlH # ^5). ^- 
^°1 €• 7n>* 7H^ til^^ ^Bfls. fir}. 

<i36> £ 4 ofl caI^ # ^2)- ^1(400)^ <y#^ e]-<y(LI0, /LI0)-^-S #3 

^1 tflolE^V <^#^ e^CGIO, /GI0)A5. cfA) pfls.^ ^ofl 7l^^cf. 

tflolE^ 7l<a HBVH.7fl *M ^^-(430)^1 €^ <SH 

s)S#(S/Al, S/A2 ~ S/Am)^ 33 7l^ *1H ^(420)5- 9l7}^ ^ 5L 

<137> 7 fl 7 ]og £^2] ^JE* #3.711 ^>7l ^ ^AHjofl tt}-S. Aj- ^3. 

^lS.e] c^eflol 7 ]og ^ H j=L ( <^#^ , 

£ 4°fl ^4 -^<a*>cf. 4^ Ajv*fli£ ^tg^ ^g^cf. 

B^^l^Eil-, *f| l ^ all 2 *fl 7l°J ^1H B^l^E-m-l: ^l^t}-. 
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<139> ^)o] H^^liBi§^ <#7] 31 Aljr6fl -g-^H ^71 H^^ W1H5^<?1^- 

7} eq^I wm^J-fi- ^^v}- ^>^4. 

<140> 1 7l<y *)H B^I^Itt #7] ^i^^-S] cfl-g-S)^ ^ <gH. S^^H #^ 

3tt #7] tiV^ tilH^^ ^iL# A J-7) H^^l^Eil-^ TflolHS. ^l7K>7m- 

<141> ^] 2 ^fl 7]<3 *)H H^N^if- #7] 7fl 7l<y *1H Al^ofl -g-^H ^"71 *l^Jf- 

^ ^ <SH. SjS^H ^7l tilH^-y -^"71 ;*)H H^^liE^ 

<142> o]$\- 7^o] ^Jfo} z^o) ^ ofls 5]SS.«-Ei #^Sl^r ^H^* ^ ^ 7) 7% 

<143> ol^Hl^Sf £o] ^1^0^ 2^ ^AHl7> 7flAl5l^4. a$ 7 }*\ 41^ *V -g- 

tHWM" ^H^H^H 71^^ ^^11- 711^71 ^ 

^AHl7f 7Hr*}tH^ ^ olsfl^- ^Jolcf. trj-eH, i^o} 71 
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^ uflS^ 21 °flS.e}5L <*i^*M ^>-§-«- 4 s #3°! XI 
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11 

(a) -toll cfloiEii- ^-#§>^ #31 ; ^ 

(b) HHEi» ^"71 til ol Ell- ^"71 HHE^} 

s|- ofls.ej^ -§-3- « c v^. 
2] 

*ll l^Hl 5^*1, #71 (b) #31^, 

^"71 t-flolEl ^ ^ -g^o] N ^ uflp>cf >^7l CflolElS *\}5L 

E} ^ofl c^-Al 7}<U*}±: ^ *V*r # ^ *\]3-^2] ^ ^ . 

[^T 1 * 3] 

*fl 1*^1 Aj-71 (b) ^Tfl^r, 

Aj-71 C-flolE^ ^ ^3)-ol nfl^t} ^ Aj- 7 1 C-flojE^ ^^E] ^ofl 

4] 

^^(nonvolatile) *\}3-Z] lE^r *| ^ (volat i le) *fl.£.e| # A 
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A 4^H1 #7l # v\}5L?)^, 

*n 1*^1 sa^H, -*7i (b) #31 ^, 

#71 C-flolBl* -g-Efl^ nflS.^) ^ofl 7l^^>fe <^ Tj^ O.S ^r^ 

#7] Hi (refresh) Sfrfe ^ # ^ nflS.E|Sl 

[$^Sr 7] 

# ^2.^1- Ulfl^ BflS-BlS. -^^-Al7l7lM- fl^Mg ^2. SIS. -f^l^l 

^12-elS ^^l^lfe 7j^-, DllolEi* =■# tr * € elMH-m -&efl *) 
#3$^ ^lS-el iHl cfAl 7l<9*H Dfl2.5l iflS} r-flolEil- -fi-*l*Kr 3^ IRJiLiiL 

[$^r 8] 

A 7*<H1 #71 # ^ ifls-elfe, 

^12.515. *3J-^ ^Atr 71 <g ^7> «lfl*^ ^lH-^S. TJ^- 

^-S-tr 7l<y ^ffiic}- ^-o. ^o. ^ # ^ uflael^ ^ 
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9] 

^-7] AHE^ =■# ^^o] ^ej^ n||p>cf nflBj ^^S)7lM- SE^ <^Z\ ifijS] <#7] 
cflolE^ S.^ ^o] nflp>cf ^Mg^ ^^E)7iM- SE^- <y^^ Al?> ^P>cf *V 

l^T 1 ^ 10] 

oleflol ^.S. ^- ^ ^ofl C-flolEift 71^^1-JL, 7fl 7^ ^l^l -5-^- 

«H 4^83 CflolEll- #7l # ^SJ- nllS. El ^ofl T=M 7l<8*}fe- 7)<Q I 

^-71 nfl^el Oleflo] #^£l^ CflolEU- 2^ ^bH Aljrofl o.^ 

«H #7i c-flo]Ei# s.^ ^*Rr ; 

^-71 5L5g el-o] #7l C-flolE-H- *HQ*H 5-1^-^ ^71 *fl 

7l°g *W tii<*| -S-W^ ^"71 til Ol EH- ^71 7l<9 ^H^-S 3^*Rr #3-^ <9#^ 

; $ 

^ ££i n}^ ^71 El 35 ^ ^71 ^1 ^£1 ^ <£sM 71^ #ff- 

T^l^Rr *Kr # €^ ^lSEl #*1. 
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11] 

4 10%H1 $1°]*], ^7] 7]<$ alM^fe, 

^-7i 7ii 7i<a Tin ^j^i -§-#*h #7i «^ <y#^ ^ ^ Tii i #5.^ <a 

#^ ^-71 *H H^fl^l^Bi#^ Til °) SI- ^^t^- *>^Rr 1 711 71 

<a *1H B^l^ ; ^ 

^-71 7fl 7l<y TlH ^l^l -§-^M #7) ^ ^ 711 2 #5.^ S3# 

3 ^4 ^71 *H B^l^l"^ TflolB* ^^T^ XI 2 711 7l<y TlH 

12] 

Tii io%m $x°]*\, ^7) 

tH-§-^ HlBHfO]32l- HVTi alBeftl^ <££S\°] #7} ^ ^ v])5L?) ^Oll 7-1^ 
3MB)# ^1*><^ ^*\J1 ^7} ^ ^ TO^oll -g-^a^ #7} S.^. 
S. ^-71 t-lHBl-I- ^^Hr ^711^ ^^#^T ^l*}^, 

^•71 7-1 Ji ZfZ}vg- ( 

tfl-g-sl^ «l E^oini. uv^ ylHal-^oll <^^sl^ ^H. 
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tfl-§-£]ir ^ #q AljL^l -§-^*H -*7l -fli <gH. #^£]^ #71 

^ XI 1 B^M^e] ; ^ 

tfi-g-3*r A oM ^ *m AlSofl -g-#*M ^7l ^ ofls sJ^H #^£]^ #7] 

XI 2 ^ B^7li^# ^l^Rr ^-g; S^O £ ^ # nils. 2] 

l^^S" 131 

XI 10%H1 5fl<>H, S.^ <^#3 ^913\- #7] Q^Sr, 

db^g^ 1-^- <X = X)i Als^l -§-#*H ^ H s)if- B€*l^ 

eH ^^MM- ^s]^ ^-i- ^io S ^ Ajr ^ oils. el 

[^T 1 ^ 14] 

XI 10%H1 floW, ^>7l ^ i^^r, 

^71 #^3*- XI s^ ^17> tjjissI sjels -g^-sl^ #7l 33! *Lfi- ^ ^ v 

7l $ ^ Bll^S #^^JL, 

^71 XI S&) ^l7> Wl^^ XlSil| S=S ^"S^ ^-71 Sl^l ^ ^ 

^"71 ^ ^-M- ^ efltsL #^*}^ 3^ ^ ^ # ^5}- XlS^ 
[^-=p-^ 15] 

XI 14%H1 Si^H, #7] #ff- ii^r, 

#3*Rr -n ; 

^ #3*Hr 71 ; 
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#71 #^3* *\}s.z) #*|7} fl*# ^ls-e) s=.s. -g^si^ *lli3l^- *W ^1^<^1 
-§-#^H #71 ^ #71 #7l#*£^ *fl£.s|#*] 

7V aiflig-^ PflH.^ 3.S.S. ^£1^ #71 *fll *Iff- *H<H ^ofl -§-^H #7l jl 
€3 #71 s^i #=l*Kr i ^ *iH^- ; ^ 

#71 # v\}3.£\ #^17> oflS.^ ^S]^ 2 *lff- *1H ^Jl 

-§"#*H #7] 7-1 #Jf?-» ^"71 ^ &^3.*\ #^KH, #71 # £Sj- ^51 &) 

#^17> «1?1^ ^lSLSl S-JELS -g^S}^ #7l 2 *l-?f- *1H ^151^1 -§-^*>^ #7l 

*}^o] ^. 7 i ^ ^3.^ #?^Hf- ^i 2 ^ *iH^-# ^y]^Rr 53* 

^.s. ^ # wis} oils. #*1 . 

16] 

#71 *fl 1 ^ #^ 2 ell^<Hl -§-^H € 51 ^ #71 Jl 

#71 el^l #^Kf ^1 1 ^ *1H m^l^ ; ^ 

#7l 1 ^ ^IJl^ 1 efl^ofl -g-^H € 51 ol ^-71 71 

#71 51^1 #^3.*} #^Rr ^1 2 ^ H^^l^B-1* ^l^Rr 53* S-^l 

17] 

*)1 15%H1 9X°]*), #71 *f| 2 ^H^Rr, 

#71 2 2 3lt^l -§-^H ^ -gr 51 ol #71 Jl #ff-^ 

^« #7l # ^ff-S^ #^*Rr *fl 3 #-ff 4°] S^l^l^ ; ^ 
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18] 

*H 10%H1 -*7l A 7}<Q ais^ 

-S-71 # ^lS-S] ^]7> pflS. 51 S2=S ■^^•5l 1 S ^"71 ^ 1 ^ *fl 2 

*fl 7l<y *\)°] B^l^Bl#^- ^ £r Al^lal, 

^-71 # ^sl- tils. el #*17} ollse] SS.3. #7} 1 ^ *ll 2 

A 7l<y H3»*1>;B|M- € S.5L 3* ^SLsL -5}±r # uflsel 
[^^* 19] 

*H 10%H1 

20] 

3J=2KI 32}- wlBef^l ^Hl <g^^ ^711^ # £3- pilsel 4^g- ^«l*Rr Dilssl 

o^eflo] m ^j=lo} ^ ^ ^isel 44| dHEi-l- 7l«a*>ji, ^ 7l<y *H -§-^ 
*H ^-71 Piiss) 4^1 tH 7l^*>fe 7i<y ^H-^- ; 
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#71 o]z])o) ^^*>J1 ^ AjBfl #J^1 

*M #71 31*13* ^ <y#^ el-^I^-S. *1^H #7l *fl 7l<y *iH ^!Jl°11 

-g-^H #7l tiMEHfr #71 71^ ^|<H-¥-s 3**Hr ; 

#71 51-OJ 0.5.«.Ei #71 dlojEil- ^Al*H ^S. #3*Rr M-lfi 

^4 H.^^1 4^ #71 e^J *dfr £ #71 31 £*<q ^ ^Sj-A] 
^l*Hr 3* ^$<LS- *}tt # ^ ^1S.H1 #*1. 
l^^ty 21] 

20%H1 9l°]*\, #71 

tfl-g-Sl^ Hi SB} 6] 4 ti]-^ WlBBl-^1^ #71 # #21- nllS.5l ^ofl ^ #^ 

cflolEii- ^#^H ^sKn. #7l ^ ^ ^OJioll #71 s.^ <y#3 el-<a^. 

#71 CllolEil- ^<5Kr ^7flBl A^ti ^-^o. ^Hl^Zl, 
#71 ^« Z^-Z^, 

cfl-l-sl^ tilHBl-^ HV^l wlHe]-^^] ^^£l^ €^ 

#71 ^ #jL<>fi -§-^H #7l <gS #^5l^ #71 

flHHl-^1 ^iL# #7l 5.^ el-^1 ^ 2 3.^ <^#^ ^^^}7lM- ^ 

^ *ll 1 H^^liEi ; ^ 

Cfl^-S)^ #7l ^ #^1 -g-^M #7l ^ <*]H SlS-OflAi #^Sl^ #71 

2 ^ Sigui^Ei-i- ^wl^Rr *fe # #51- nfls-el #*1. 
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[3^* 22] 

all 21*8-41 floH. -*7l-7l«g XH-*jMfr, 

4^X1^ XH ; 

XH H^^l^Eil: ; 

^7) X] 71 ^ XH Aljrofl ^ tfl-g-S)^. ^ ofln S).gdfl>H 

#^£l^r ^"71 ^H* -S-71 tiV^ H^l^^M Xl°lB3- ^7]-^>7l 

M- *>#*Rr XI 1 X] 7l<?3 XH H^l^B-1 ; $ 

#7l XI 7l «a XH^l^l -§-^H ^-7l€^^ tfl-i-sl^ 4fl>i«g5. i|5XM #3 
sl^ ^l^S^ ^7lXH B^^l^E-11-^ XHH5. o]7HV7lM- XI 2 

Xl7l<y XH H^^liEl* ^wl^Rr ^HJiis s}^ # ^s}- nflae) #*1. 
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[5L 1] 

TEMP 



Tm 
610'C 



Tx 
450'C 



AMORPHIZING 

RESET PULSE(~FEW ns) 



CRYSTALLIZING 
SET PULSE<50ns 




TIME 
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[5. 3] 



300 



□nasi *joii q|o|E^ 



^§9 q|o|Ei^ a|^= £j^»nz 



310 



320 
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5] 




O 
CO 
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